Introduction
The stunning growth of the technological progress and the economic crises tend to increase uncertainty. Companies are forced to limit the economic exposure and to defend their market shares. To face these problems, private companies developed a wide range of business management tools and, nowadays, even public companies are starting to apply them.
In this study we focused our attention on outsourcing, a way to increase flexibility in Public Healthcare services, and in particular on its development in Italian Public Healthcare companies. Italy is one of the worst hit countries by the sovereign debt crisis. The Italian Public Health sector, although not subject to the competitive market rules, is facing severe budget restrictions, depending on the Central Government need of spending reduction (Fattore 2012) .
Italian policy makers need to limit national debt and preserve high quality standards in the crucial area of Public Healthcare intervention, so an improvement of efficiency in the health services delivery is proposed. Moreover, the Central Government has undertaken a process of devolution (not yet completed) , that has given greater autonomy to local authorities. National policy makers aim at increasing flexibility and efficiency in public healthcare services and making local governments more responsible about their healthcare spending.
These new operational conditions allow the Public Healthcare sector to outsource more extensively. Outsourcing is a business tool largely employed in the private sector in order to increase flexibility and to contain costs. Its use in the public sector is increasing and various studies analysed its development (Macinati 2008a).
We hypothesize that the level of matching between public demand and private supply of outsourcing can affect the outsourcing development in Italian National Health Service. Under this hypothesis we present an analysis that aims at quantifying the level of mismatch between pharmaceutical companies offer and ASL needs in order to understand if there are opportunities for further expansion of outsourcing.
Partnership between public and private operator are very important because public operators benefit from the managerial skill to improve efficiency, and business companies can associate their brand to ethical and social values (Risso 2012) . Furthermore, partnership is a critical success factor of outsourcing (Lee, Kim 1999) .We aimed at identifying the current state and future prospects of partnership between public and private operators: we employed a statistical measure of mismatch to assess the degree of correspondence between the specific services offered by pharmaceutical companies and the same services required by the ASLs.
By means of the mismatch index, in our work we provide a summary of the phenomenon of collaboration between health authorities and pharmaceutical operators as a whole, but also broken down into its individual components.
For our purposes, we use the results of a survey carried out in Italy on particular activities outsourced by territorial health agencies: the ASLs (Aziende Sanitarie Locali, the Italian local health authority). We analysed specific outsourced healthcare services (complementary services), not related to ASLs core activities (services of medical care and diagnosis) but characteristic enough for the public health care. The complementary services analysed in this paper are: clinical trials, epidemiological / observational studies, patient focused projects, management training, data release/ ad hoc research, patient monitoring, social marketing, CME (Continuing Medical Education).
These services are taken in charge by pharmaceutical companies, qualified interlocutors having the appropriate level of expertise to carry out such activities. Therefore, we interviewed outsourcing policy makers, within the ASLs, and managers handling the relations with the Public Healthcare within the pharmaceutical companies.
In order to produce an exhaustive description of outsourcing in Italian Healthcare System, in this survey we also collected information on satisfaction of outsourcing by both the involved actors.
This study is structured as follows. Section 2 shows the framework in Italian Healthcare Public sector, Section 3 describes the research strategy and data collection. In section 4, we present the empirical analysis and the results. Section 5 concludes.
Theoretical Framework
Italy is a country of 60 million of inhabitants (ISTAT 2013) , ranked between the world's twenty-fourth most-developed country in 2010 for GDP (Gross domestic product) and for quality of life (Simone et al. 2013) . The current global crisis and the huge changes (geopolitical, geoeconomic, demographic, technological, climatic) taking place worldwide, are forcing all countries, and in particular Italy, to reorganize public policy, focusing on cost containment and efficiency increase.
Italy, because of its high public debt, is one of the countries most severely affected by the financial crisis of recent years, and Public Healthcare is a sector more exposed to organizational restructuring. The Italian National Health Service (NHS), in addition to the problems of an aging population and an increasing migration, also faces the recent deterioration of the country's economy (Fattore 2012) .
Until the late Seventies, healthcare in Italy was managed by a broad network of publicly funded private organizations and institutions, not necessarily well integrated with each other. This system was generally inefficient and a large part of the population lacked health coverage. For this reason, in 1978 the Italian National Health Service was created, driven by principles of universality, solidarity, territorial and inter-class comprehensiveness (Simone et al. 2013) .
The effort to maintain a high level of service quality required a massive outflow of resources, that mainly weighed on the national budget, principally because the policies were sometimes not subject to economic evaluation on their effectiveness and efficiency. The result was a state of long term macroeconomic unsustainability, which today is no longer acceptable, given the severe economic crisis affecting Italy.
At this juncture, decisive measures are required. In recent years, the political debate on the reorganization and rationalization of public spending in healthcare has been very intense. In the field of healthcare budgets management, literature and policy makers followed two main themes (Macinati 2008a): 1) Devolution and 2) Improvement of public services management efficiency.
1. Devolution consists in the transfer or delegation of power to a lower level, especially by Central Government to local or regional administration. The devolution of powers and responsibilities at a sub-national level began several years ago, starting from the reform of 'Title V' of the Italian Constitution in 2001. By this amendment, the Italian regional institutions have become directly responsible for the organization and financial management of health policies. The National Government maintained an active coordination on public health systems and, in order to ensure uniformity in the minimum level of health care to be provided to residents, in 2001 enacted the LEA (Essential Levels of Care) decree (Macinati 2008a; Cappellaro et al. 2009; de Belvis,et al., 2012) . Devolution is a response to the demand for greater local autonomy, but it can also be seen as a requirement for an efficiency improvement in services management. In fact, thanks to these reforms, the local health decision makers assumed greater financial responsibilities, but at the same time, gained more decision-making power. This has allowed them to employ more effective operational management tools. 2. The demand for greater efficiency in the delivery of public services is a result of heavy public debt crisis of 2011, when the Italian government needed to restructure the whole sector of Public Spending, including the predominant component of health care area. Firstly, the response of the central government was dictated by the urgency and the gravity of the situation. The counter measures resulted mostly in 'linear cuts' in public spending and in health spending in particular. Leaving aside considerations about the effectiveness of such policies, some authors highlighted the potential increase in inequality in access to health care and an amplified gap between the Italian regions due to the drastic and sudden reduction in public health expenditure (Cappellaro et al. 2009 ). As an alternative to indiscriminate cuts in public spending, literature long proposed several business instruments to enhance flexibility and efficiency. In particular, regarding the best use of available public administration resources, it is possible to refer to a train of thought that has been developed in literature for several years: strategic management (Fattore 1999).
In the context of a wider decision-making autonomy of public providers, strategic management aims at identifying the incentives for adoption of innovative and flexible business tools, so far neglected by policy makers. The indication of strategic management had not immediately been transposed into Italian law, and for several years they remained at the level of orientation.
Nowadays, finally, the local decision makers are giving a more managerial orientation to their policies, aware of the evident benefits it brings in terms of efficiency increasing in public activity (Macinati 2008b) . Outsourcing is one of the tools that best fit these needs.
Outsourcing consists in transferring services or operating functions, traditionally performed internally, to a third party service provider and controlling the sourcing through contract and partnership management (Roberts 2001). It can be viewed in terms of strategic management and lean organization and its utility can be assessed according to the considered process, which can be closer to the core business activities or to the operational areas.
Literature lists various motivations and benefits of outsourcing. There are three major motivations for outsourcing: public spending cuts, public health development strategies, health policy targets. The first two benefit commonly drive outsourcing in private industry. Political agendas often drive outsourcing in public organizations (Kremic et al. 2006 ), but also public operators are interested in cost saving and strategic opportunity.
In fact the main reasons for outsourcing in the public health care (Roberts 2001; Young 2002 Young , 2005 Billi et al. 2004; Kremic et al. 2006) can be summarized in cost reductions and efficiency improvements; strategic considerations (core activities should be enhanced so that the company remains on the market but ancillary activities have to be strategically outsourced in order to gain competitiveness); acquisition of specialized technical skills concentrating resources on the development of internal strategic skills.
Even though outsourcing may have many potential benefits, there are also several disadvantages (Roberts 2001): cost savings lower than expected and not available over the long term; public healthcare providers over-dependent on the vendor or liable for the vendor's actions; public healthcare losing control over the standard of service delivering. A further problem concerns the matching between demand and supply of outsourcing. Collaboration between the parties takes place when the activities required by public companies correspond to those offered by the private sector. In our work we intend to provide an overview of the Italian situation in relation to this problem. We measure the gap between supply and demand for outsourcing in healthcare using the index of mismatch I M , firstly proposed by Mariani and Zavanella 1 . Before introducing technical instruments, we provide a presentation of the actors involved in outsourcing partnerships.
On the demand side, the main actors involved in Public Healthcare outsourcing activities are primarily the great Italian health companies, such as Hospitals and ASLs 2 . In this work we have chosen to consider only this latter and, in effect, ASLs differ from hospitals because they both deliver care, but ASLs also deliver services, which are the object of our study.
The Local Health Authority organizational structure, originally involves the direct dependence of management by regional political bodies: the 'Assessorato alla sanità' (regional Department responsible for healthcare). After the Amato reform of 1992, the corporatization of the ASL introduced the principles of economic management of resources. The operational outsourcing management directly involves the hospital activities, the territorial activities, pharmaceutical services, as well as the ASL treasurer, the operating units of training and the remaining operational agencies.
In the public sector, specifically in the healthcare area, outsourcing consists overall in contracting-out: the public decision maker commits the services production/supply to private external companies. The range of services that NHS and in particular ASLs already contract-out is very wide, but the outsourced activities may be included in 4 main categories (Macinati 2008a): essential services (e.g. medical care, nursing, etc.), diagnostic services (e.g. Magnetic resonance imaging, ultrasound, X-rays), community services (e.g. integrated home care), ancillary services (general, admission and maintenance services). The last two categories can be grouped on the category 'complementary services' because both are not necessary for the development of core business interest of ASL.
Actually, the major advantages of outsourcing are that ASLs can concentrate economic resources and know-how on core business activities (in the case of Public Healthcare, they primarily consist of medical and diagnostic services), so they can commit to specialized external the complementary activities (ancillary clinical activities and community services). For this reason the services analysed are fully included in the definition of complementary activities (clinical trials, patient focused project, social marketing, CME etc.).
Given the specific technical skills required for the provision of such activities, the key partners for collaboration are pharmaceutical companies operating in Italy.
We have now defined the main subjects of this research, in the following section we present the methodology used in the analysis and the statistical tool we used to measure the mismatch between demand and offer of complementary services.
Methods and Data Collection
For our purpose, a survey was carried out to collect data on activities outsourced by ASLs and supplied by pharmaceutical companies. The questions affected the current state of outsourcing and the future prospects.
The mismatch index
In order to quantify the matching degree between demand and supply of outsourcing we used the mismatch index I M , based on the comparison between the number of services offered by private operators for each activity and the number of requests by ASLs for those activities. I M varies in the [0, 1] interval. It is equal 0 when occurs perfect correspondence between supply and demand for each activity; the index is equal 1 when a situation of maximum imbalance occurs.
The satisfaction degree deriving from outsourcing
In order to give a broader framework, we inserted in the questionnaire a question specifically dedicated to the outsourcing satisfaction. There are many examples of analyses of satisfaction in healthcare, but they mainly regard customer satisfaction (Knox et al. 2003) . In this research, we aimed at analysing and compare satisfaction of both the operators involved in outsourcing (ASL and private operators).
This work offers a representation of the current state of outsourcing in the Italian Healthcare System and a first indication of possible contrasts in the relationship between public and private partners. The research hypothesis was set up using a five-point Likert-type scale (from 'very unsatisfied' to 'very satisfied'). This analysis is purely exploratory: The amount of data available is not large enough and we cannot apply the most advanced satisfaction analysis tools (Parasuraman et al. 1994; Fornell et al. 2005) .
The questionnaire
The data was collected in 2010. A different questionnaire was administered to ASLs and pharmaceutical companies. The CATI method was used.
The questionnaire was structured with closed-ended question about the level of satisfaction derived from the collaboration. Moreover, complementary services mentioned in section 2 were recorded. In the questionnaire the following 8 types of relevant activities were identified: patient focused projects, clinical trials, epidemiological/observational studies, managerial training, data release/ ad hoc research, patient monitoring (compliance to treatment), social marketing, CME (Continual Medical Education). We chose these activities because ASLs have the responsibility to provide them, but they do not represent a core business service for Public Healthcare: this is a classic example of services economically convenient to outsource.
The issues regarding outsourcing activities, already in place and future, have been presented differently to respondents. ASLs were asked what activities they have and have intention to outsource. Pharmaceutical companies were asked to indicate what might be, for the Public Healthcare policy maker, the most interesting activities to be placed in outsourcing (among those already in place and among those which have yet to be put in place). In fact, we assume that the answers to this question are influenced by the relationships between respondents and Public Healthcare.
The respondents
On the demand side, all 146 ASLs operating in Italy in 2010 were contacted (source: Ministry of Health 2013). 34 ASLs responded to survey, covering about 12 million of users (nearly one-fifth of the Italian population).
On the supply side, 44 pharmaceutical companies participated in the survey. They summarize approximately € 6 billion annual turnover in Italy and cover about 30% of the pharmaceutical product sales in Italy, slightly less than € 20 billion (source IMS Health 2010).
As the data obtained includes a self-selected subset of the population, it is not possible to draw inferential conclusions from the analysis. On the other hand, the survey enables to outline an overview of the state of outsourcing in the Italian Public Healthcare System.
Results
First of all, the research findings pointed out the differences between the satisfaction level of public and private operators. The median satisfaction for public companies is equal to 4 ('satisfied'), compared to a value of 3 ('moderately satisfied') for private companies. In fact, most of the Pharmaceutical companies are moderately satisfied (52.4%), slightly more than 40% of the respondents are 'satisfied' or 'very satisfied'. About 7% of respondents said they were 'very unsatisfied'. On the contrary, no ASL respondent is dissatisfied. More than half of the public operators are satisfied, and 12.9% of respondents said they were very satisfied. About a third of public companies said they were slightly satisfied for outsourcing.
The typology of outsourced activities and the analysis of imbalance in healthcare outsourcing
Assuming that respondent ASLs represent all the Local Health care organizations, in Figure 1 we summarize the information about the type of outsourced activities in collaboration with the whole Italian pharmaceutical industry. The activities of 'clinical trials', 'CME' and 'epidemiological / observational studies' are the most outsourced by ASL. The 'social marketing' activities, in general, are not of primary importance. The expected general decline in outsourcing for the next period is reflected in each activity in a not perfectly homogeneous way that causes a redistribution of the percentages per activities. 'Management training' is expected to have the less decrease and to become, in the future, the more required activity.
On the contrary, 'release date / ad hoc research' is the activity with the largest drop: it is expected to become the less demanded activity.
In the case of pharmaceutical companies, assuming respondent companies representative of Italian pharmaceutical market, and analysing data reported in Figure 2 , we observe that the decline in outsourcing to the private sector is smaller and almost generalized. This substantial difference in the expected change in use of outsourcing affects the imbalance between supply and demand. We note that not all the respondent ASLs collaborated with the respondent pharmaceutical companies and vice versa. We can make a comparison between public and private outsourced activities by assuming that both respondents are representative of the respective population. In this case, comparing the outsourcing of the two subjects per period, we note that, as regards the past, there is a not strong discrepancy, although there is a not perfect matching between the ASLs needs and the perception of private companies. To quantify the level of existing mismatch, we use the index I M , introduced in previous section. This index takes into account the overall number of demanded and offered activities, providing an overall assessment. The value obtained from the collected data is equal to 0.164. Since the index ranges between 0 and 1, we can say that the imbalance is low: there is a substantial agreement among the respondents. Using the decomposition properties of I M , we can detect the activities which mainly contribute to mismatch. In the analysis the public sector activities without exact corresponding activities in private sector were aggregated in a single category named 'Other Public'. Vice versa 'Other Private' includes activities indicated by the pharmaceutical companies but not mentioned by respondent ASLs. In this way, the overall contribution can be gauged, without getting into the specific characteristics of each single 'other' activity. Obviously, the contribution to the total value of the mismatch depends on the number of activities, but the value of the partial mismatch for both 'Other' categories is maximum (equal to 1 in absolute value). Table 1 (column 1) shows that the imbalances tend to be one-sided; in the examined data, the amount of the pharmaceutical supply exceeds the ASLs' demand only for activities related to clinical trials and epidemiological / observational studies (excluding the obvious case of services classified as 'Other Private'). Using the partial form of I M index, we measure mismatch for each distinct activity (Table 1, column 3) : clinical trials, taken separately, are one of the activities affected the least by imbalance (the level of partial mismatch is equal to 0.138, which is only higher than the mismatch calculated for epidemiological / observational studies, for patient focused projects and for social marketing). On the contrary, if we exclude the activities indicated with 'Other', by construction maximally unbalanced, 'CME' is still the service with greatest dystonia (level of partial mismatch equal to 0.217), followed by 'data release/ ad hoc research' (level of partial mismatch equal to 0.200). We can detect the specific contributions of each activity to the total level of mismatch. Table 1 , column 4 shows that clinical trials and the CME have a major role in determining mismatch with contributions equal to 0.028 and 0.031, respectively. This occurs because the index I M , even in its partial version, weighs the difference between supply and demand for the overall frequency of each activity. So the mismatch intensity for clinical trials, reaching 65 activities between demand and supply, weighs much more than 'data release/ ad hoc research', which only sums 30 activities. The least important activities are the patient focused projects (with a contribution equal to 0.026) and social marketing (with a contribution of 0.091). The contribution of the 'Other' activities is very interesting. The contribution of 'Other private' shows how there are many services that are overvalued by pharmaceutical companies and not of interest to ASLs, while the low value of 'Other Public' (0.003) indicates that the core activities for ASLs are correctly identified by the private operators. The research findings have shown, a low level of mismatch between the perception of the private companies and the ASLs real needs. On the other hand, private companies tend to manifestly underestimate the interest of public companies towards outsourcing in some sectors. The following research question is: will the slowdown of ASLs investment in outsourcing tend to change the mismatch level in the future? The strong decrease occurred between the two periods, influences the balance between future supply. Actually the index value for the future is equal to 0.440, which is considerably greater than 0.164 (calculated for the past activity). The general decrease in demand for outsourcing activities by ASLs is not fully perceived by the private.
Through a further investigation of the determinants in the new level of mismatch, we can see (Table 2 ) that the increase in the index is not due to the accentuation of a particular situation, but to a general increase in the intensity of the mismatch for single activities (excluding the case of monitoring patients for which this value decreases from 0.188 to 0.158).
It is worth mentioning that the mismatch does not increase in the same way for all activities. While the value of partial mismatch increase from 0.217 to 0.462 for CME, for epidemiological / observational studies, the same indicator increase from 0.111 to 0.500. For patient focused projects we get a better match: the level only goes from 0.016 to 0.130.
The changes in the supply and demand level also affect the composition of I M . Clinical trials become the largest contributor (the value of the partial index for this activity increased from 0.028 to 0.111), while the CME contribution only decreases from 0.058 to 0.031. The patient focused projects, patient monitoring and social marketing provide the smallest contribution to the change in the mismatch: for all three it is equal to 0.014. It is also interesting to evaluate the change in mismatch orientation for single outsourced services. In case of patient focused projects, data release/ ad hoc research, patient monitoring and CME, we move from a surplus of public demand to an excess of private offer.
These results are in contrast with the level of satisfaction declared by operators. Although ASLs are generally more satisfied than pharmaceutical companies, they expect a considerable reduction of outsourced activity. This is evident from the graph in Figure 3 , where only a few variables with interesting changes are represented.
In the graph, on the x-axis and on the y-axis, the number of activities carried out by ASLs and the number of activities considered relevant by pharmaceutical companies are plotted. The bisector of the first quadrant represents perfect equilibrium: all services required, corresponding to as many services provided, so the distance from the bisector is a further indicator of mismatch.
In the plot, crossed circles and diamonds represent the level of past and future activities: the shift occurred for each activity provides useful information on the phenomenon.
The 'social marketing' is the activity with the smallest deviation: in fact it is also one of the least outsourced activities. Regarding clinical trials, the shift is considerable, but the mismatch direction does not change (in both time periods private offer is predominant with respect to public demand). The extensive decrease in the expected number of outsourcing activities by public operators increases the divergence. 'CME' and 'data release/ ad hoc research' show a marked change in amount and in direction.
The variation in the number of activities is not reflected too much on the mismatch (the two points past and future, remain quite close to the bisector), but it definitely affects the direction of the relationship. In fact crossing the bisector from the lower to the upper half quadrant, implies that, in the first period, there is prevalence of public demand while in the second period private offering prevails. It is clear that ASLs are determinant in the variation in mismatch level. The x-axis component of the shift (indicating the general decrease in demand) is predominant with respect to the y-axis component (indicating the change in the pharmaceutical companies supply).
At present, the Public Healthcare outsourcing market shows that private provision and public demand essentially convergence, but in the future we expect an increase of mismatch, due in the first instance, to generalized loss of participation of public operators. The current state of outsourcing in Public Healthcare, emerging from this research, reveals a condition of misalignment between ASLs and pharmaceutical companies, because of the underestimation of the public needs by the private companies. A Greater interaction on both sides is required, in particular on the theme of outsourcing, but in general, on the whole management of the relationship 'pharmaceutical companies -Public Healthcare'. This requirement has stimulated, in Italy, the employment of a market access manager professional. Among his broad expertise, the position of market access manager also includes the management of the activities performed in collaboration with the public operators. This professional allows to ASLs and pharmaceutical companies to exchange information in real time, helping to reduce the level of mismatch in this market. So, on the supply side, the introduction of managerial innovations facilitates the outsourcing phenomenon, but on the side of public health, the carrying out of outsourcing falls: although the local health authorities are generally satisfied with the result of the collaboration with the private sector, they plan to significantly reduce the use of outsourcing.
The information derived from this research provides a starting point for further investigation of the phenomenon. It would be interesting to check if the deterioration of the situation is due to the absence of interest in outsourcing as a tool for the recovery of flexibility and efficiency, to the financial squeeze or determined by the austerity policies of the Central Government.
Conclusions
Outsourcing is increasingly popular in the context of efficiency optimization for the Public Healthcare sector. This article has shown an overview of the outsourcing state in some specific areas of the Italian National Health Service in order to identify future prospects for cooperation between the public and private sectors. We have used a measure of mismatch (I M ), to assess the correspondence between the services offered by pharmaceutical companies and those required by the ASLs.
Our results suggest that the outsourcing investments for the two categories of respondents vary in an opposite way if we consider the economic prospects. The pharmaceutical companies expect an increase in the level of average investment in outsourcing, while the ASLs predictions indicate a drastic resizing. This variation also affects the level of matching between public demand and private supply. The value of the I M index for current partnership is quite low (indicating a good correspondence between public and private requirement), while in the case of the predictions for the future, the I M index value shows a drastic increase in the discrepancy between supply and demand, mainly due to the significant reduction of the activities required by the ASLs (in particular Clinical trials, CME and data release/ ad hoc research).
These fluctuations certainly depend on the need of cost reduction and of 'linear cuts' in public spending; but the strategic alliance between outsourcer and outsourcee, that allows to create a relationship of mutual and long-term trust, enables to determine the organizational structure transformation of the NHS and achieves greater efficiency. Outsourcing choice can allow the ASLs to develop the core business activities (health care and medical care) and to facilitate the creation of highly specialized and efficient spin-off companies, candidates to handle the responsibilities accessories that are not strictly related to the health service.
Public administration should not break the outsourcing relationship flows with private companies for short-term cost savings, at the expense of long-term efficiency. The pharmaceutical companies have already gone down this path by introducing the figure of the market access (MA) manager or Public Affairs Managers (PAM) inside their organization, in order to make the relationship with the Public Healthcare sector more structured. It could be strategic for the public health policy makers to create an equivalent professional to make the cost saving plan of public healthcare services really effective and efficient. Moreover, it would be useful for pharmaceutical companies and local health authority to further develop the skills of the MA manager.
